Validation of endogenous controls for gene expression analysis in microdissected human renal biopsies.
The appropriate choice of an internal reference is critical for quantitative RNA analysis. However, no comparison of frequently used "housekeeping" genes is available for renal biopsy studies. Microdissected biopsies from 165 patients, including a wide range of histopathologic diagnoses, were analyzed [immunoglobulin A (IgA) nephritis, membranous glomerulopathy, rapid progressive glomerulonephritis, minimal change disease, focal segmental glomerulosclerosis (FSGS), nephrosclerosis, diabetic nephropathy, interstitial nephritis, and controls]. Expression of three frequently used housekeeping genes [glyceraldehyde-3-phosphate dehydrogenase (GAPDH), 18S rRNA, and cyclophilin A] was examined by real-time reverse transcription-polymerase chain reaction (RT-PCR). Absolute expression values of reference genes obtained from the renal biopsies were related to each other. In tubulointerstitial compartment, a positive correlation coefficient (r) of 0.96 was observed between 18S rRNA and cyclophilin A. However, a subset of samples showed lower expression levels for GAPDH in relation to 18S rRNA or cyclophilin A, resulting in a decrease to r = 0.77 and r = 0.73, respectively, consistent with considerable mRNA regulation of GAPDH. In glomerular samples, a comparable low correlation between GAPDH versus 18S rRNA (r = 0.75) was obtained. Using a single housekeeper gene as reference for renal biopsy studies, differences in gene expression ratios may reflect regulation of the internal control rather than the mRNA under investigation. Relating the gene expression to several housekeepers in parallel (i.e., 18S rRNA and cyclophilin A) should result in robust expression data.